In this patient the muscular contractions had the following characteristics, which differed from known forms of rhythmic my~clonusz*~: 1) they started rather acutely in conjunction with prolonged, heavy arm exercise; 2) they were provoked in certain positions of the shoulder-joint and were maximal at 45" abduction; 3) they continued unchanged as long as the position of the shoulder-joint was maintained; 4) their frequency (Wrnin) was identical to the heart frequency and their distribution within the shoulder girdle muscles indicated partial involvement of the upper brachial plexus, viz the fifth cervical nerve. With some justification one might speak of an Erb-Duchenne lesion in reverse. On entry into the jugular vein the electrode cable is closely related to the upper brachial plexus (Fig 3 ) .
In our patient, the symptoms were maximal on arm and head movements which probably produced close contact between the plexus and the pacemaker cable. When the insulation of the electrode cable was damaged, the impedance diminished between the pace+er \ FIGURE 3. A schematic drawing of the intimate relation between the nerve fibers of the brachial plexus and the insulation defect on the electrode cable ( mow ) .
and the patient. The amount by which the stimulation effect of the heart electrode decreases depends on the relative impedance between the heart electrode and cable defect, respectively, and the patient. In this case, there was probably only a small current leak in the region of the clavicle, as cardiac pacing was unaffected.
A larger insulation defect might have caused a current distribution which would have resulted in sub-threshold heart stimulation and asystole. This mechanism was probably the cause of sudden death in a case described by Edhag.'
The insulation defect most probably resulted from minor damage to the electrode cable during surgical excision of the exostosis on the right clavicle 1% years following pacemaker implantation. The exostosis, in turn, may have resulted from mechanical trauma to the periosteum in conjunction with implantation of the electrode.
In our patient a long time elapsed between extirpation of the exostosis and the onset of symptoms. It is therefore likely that the intensive arm movements which preceded the arm jerks added to a partial insulation defect not extending down to the steel core of the cable. Antigens to A h d i i and M npiospemwm were prepared from harvested mycelia grown in stirred glucose peptone broth for three days at room temperature. These were subjected to a single freeze-thaw cycle, homogenized in a Waring blender and disintegrated ultrasonically. After lowspeed centrifugation, the supernate was concentrated approximately ten-fold by dialysis against polyethylene glyool, subjected to high-speed centrifugation and lyophilized. Concentrations for use in immunodilbion tests (20 and 10 mg/ml) were determined by titration against reference rabbit antisenun. ImmunodifFusion tests were made with 1 percent borate buffer agar (pH 8.2). After reacting for three days at room temperature, plates were washed to remove unpredpitated protein, dried in air and stained with naphthalene black.
CASE REPORT
A 52-year-old white woman, who had been a lifelong resident of rural Oklahoma until nine months prior to admission, was referred as an active tuberculosis suspect. Nine years previously she had far-advanced active pulmonary tuberculosis. She completed one year of treatment with isoniazid and PAS with the sputum becoming negative for acid-fast bacilli, but there was a residual cavity. A preemployment chest x-ray film four months prior to admission revealed a 4.5 cm right apical cavity. Six weeks prior to admission, she developed a "lingering cold" characterized by myalgia, anorexia, and cough productive of brown sputum. Five days prior to admission, hemoptysis developed and she was admitted to a community hospital where bronchoscopy revealed no visual abnormalities but a bronchial washing was reported positive for acid-fast bacilli on smear examination.
The patient was an obese woman in no acute distress. The pulse was 80, blood pressure 170/96, respirations 14, temperature 36.8OC. Course riUes were intermittently audible over the left side of the chest. There was no clinical cardiomegaly, nor were there abnormal gallops or murmurs. The remainder of the physical examination was unremarkable.
The hematocrit was 50 percent. White blood cell count was 12,650 per m d with 50 percent neutrophils, 27 percent lymphocytes, 2 percent monocytes, 20 percent eosinophils, and 1 percent basophils. Fasting blood sugar was 290 mg per deciliter. The intermediate strength ( 5 TU) Tween-stabilized puri6ed protein derivative showed 25 mm of induration at 48 hours. The coccidioidin skin test was negative; however, the histwlasmin skin test showed 5 mm of induration. Two sputum 'specimens cultured for fungi grew Monospodurn apiospermum. Serum precipitin tests for AspergiUw fumigatus and A niges were negative.' Seven sputum concentrates and eight sputum cultures for acid-fast bacilli were negative. Pulmonary function studies revealed a vital capacity of 2.5 liters (91 percent predicted), and FEV1/FEV of 0.54. A)ter bronchodilators, the vital capacity was 2.79 liters ( 100 percent predicted), and FEVI/FEV 0.59. The chest xray film (Fig 1) demonstrated biapical fibrosis with hilar retraction and a 2.5 cm right apical cavity. There was also a soft tissue density surrounding the cavity and a calcified density in the right upper hilar area.
By the time of admission, hemoptysis had ceased. Treatment was initiated with isoniazid, ethambutol and streptomycin. Fiberoptic bronchoscopy revealed extrinsic compression of the right upper lobe bronchus which was attributed to the 'Tests performed by Center for Disease Control, Adanta, Ceorgia.
FIGURE 1. Chest x-ray 6lm four months prior to admission (L) and on admission (R). The right apical cavity has 6lled with a soft density.
calcsc density noted on chest x-ray film. Right upper lobe bronchial washings revealed fungal hyphae but no malignant cells or acid-fast organisms. Repeated blood glucose determinations confirmed diabetes mellitus which was controlled with dietary therapy and weight reduction. After a 42 day stay, she was discharged on isoniazid and etharnbutol therapy. Two weeks following discharge, hemoptysis recurred. Repeat fiberoptic bronchoscopic examination again showed only extrinsic compression of the right upper lobe bronchus. A right thoracotomy with right upper lobectomy was then performed. The surgical specimen revealed a "fungus ball" within an old tuberculous cavity and marked bronchiectasis of the apical and posterior segmental bronchi. A calcified peribronchial node was compressing the right upper lobe bronchus. Three surgical specimens were negative for acidfast bacilli on culture, but each specimen submitted for fungus culture grew Monosporium apwspermum. The postoperative course was complicated by a staphylococcal empyema and bronchopleural fistula, which was treated with chest tube drainage and intravenous methicillin followed by oral dicloxacillin until the fistula closed. Fungus cultures of the chest tube drainage were negative. One sputum specimen submitted four weeks after resection grew Monosporium apfrospemum. Sputum fungus cultures one week, two weeks, two months and three months after surgery were negative. There has been no evidence of active pulmonary infection during a one year postoperative follow-up period. Serum drawn preoperatively was found to contain precipitating antibody to antigen extracted from two isolates of AUescheria boydii as well as to antigen extracted from the Monosporium apiospermum isolated from this patient. Serum drawn one, two and four months after surgery failed to reveal precipitins. * O Although there have been only a dozen ~ublished case reports of pulmonary monosporosis, the clinical features of this disorder appear quite similar to those of Aspergillus pulmonary mycetoma (ie, underlying cavitary or cystic lung disease, associated disorders of host resistance such as diabetes mellitus, cough, hemoptysis, and a slowly progressive course) .?-I1 Many of the patients with pulmonary monosporosis have been farmer^.^ The presently reported patient was from rural Oklahoma, as were two of the three cases reported by Reddy and coworkers. 7 With Aspergillus mycetoma, precipitating antibodies are frequently present, but skin tests are usually negative in contrast to allergic bronchopulmonary aspergillosis in which typically an immediate (type 1) cutaneous reaction occurs and frequently a delayed ( Arthus type 3) reaction follows giving a dual r e s p~n s e . '~-~~ Little is known yet about the immunologic and allergic features of pulmonary monosporosis; however, it is of interest that this patient had eosinophilia and evidence of partially reversible airway obstruction by pulmonary function testing. Of cases published elsewhere, one patient with a mixed pulmonary mycetoma due to AspergiUus uersico2or and AUescheriu, was reported to have precipitating antibody to A bodyii and an immediate and delayed skin test reaction to extracts from the ~r g a n i s m . '~J~ Of the three patients with pulmonary monosporosis reported by Reddy and associates one was skin tested with an extract of M apiospennum, but had no r e s p o n~e .~ Our patient was found to have precipitating antibody against antigens from A bodyii and M apwspermum.
The data for the small number of reported patients with pulmonary monosporosis indicate that the features of this disease are nearly identical to those of pulmonary
